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(57) Abstract. 



recording medium is arranged on either a land or a 
groove, based on the outputs of a plurality of light 
receiving elements. 



PROBLEM TO BE SOLVED: To provide an optical head COPYRIGHT: (C)1999,JPO 
device without generating an offset in a tracking error 
signal even when an objective lens is shifted and 
capable of detecting the position of a land/groove 
having the same width. 



SOLUTION: This device is provided with a light source 1, 
a diffraction grating 3a, an objective lens 5, a 
photodetector 8a and a signal processing circuit 
generating a tracking error signal based on the output 
of the photodetector 8a. The diffraction grating 3a is 
set so that a light incident plane is divided into 
plural areas and the phase of light beams are different 
between adjacent areas. The grating is controlled so 
that +1th order diffracted light, zero order light and 
-1th order diffracted light are arranged on the same 
track on an optical recording medium. The diffraction 
grating 3a is constituted so that the phase of 
transmitted light is shifted by nl2 between adjacent areas. 
The photodetector 8a is composed of plural light 
receiving parts receiving +1th order diffracted light 
and -1th order diffracted light transmitted through the 
diffraction grating for every divided area of 
diffraction grating. The signal processing circuit is 
constituted so as to generate a signal capable of 
discriminating that a converging spot on the optical 




(mm) 




(19) H*Bftt*/? (JP) (12) H 45 ^ $g (A) (ll)1$fttHH&W#^ 

#01^11-134677 

(43)&MB ^11^(1999)5^210 



(51) IntCl. 8 «9JIB# F I 

G 1 1 B 7/09 G 1 1 B 7/09 C 

7/135 7/135 Z 



* »:&fi©Sc5 OL (^16 m 



(21)ffiH## 


»K¥9-299079 


(7DUKA 


000004237 














(22)WKB 


¥/S9*p(1997)10fl30B 




JKJ§CfB«K2ETB7i 








(72)S&9Hf 


M-ULJ 18- 










JfcSCIRBK£ETB73 


















(74)ft«A 


#a± ftfll H 





(54) [5B!B©£*M X^yFiUf 



(57) i^m 





1 

mfHE+ 1 ftmtFrft, 0 ftft&O*- 1 &ElWft#iiMBftlB 
KfW»£;h,5ft^s/ KSHi-^v^T, 

dfcrici-* «t b \cm$L Lfc £ <t S: W* <t «r 4 ft^ K* 

So 

2 ] MSEHIW^f*. WiEftlMHfcflW h 9 

[Wf#* 3 3 BtrlBSW^tt. WB*IB«K*^ h 9 

^^^¥fT**|ni<z>ii:ilft^J:9 3o<^ffi^(£#fiJ£*vr 

[«f**4] *HBta0rtt^tt, TOfBftfB«K*<Z> h 5 
s> * ^¥fT«^lRlOiffj»fc 3ftftfBMRft<Z> h 9 ^ fc: 

r i £#m<b 1 lE«c<^ft-;y KlSfc 

[0 0 0 1] 

*3£Kf3\ ft^$>K*Mtt:« 

[0 0 0 2] 

[0 0 0 3] £jxfc:»U Oftft, ±1 
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ftHJ#rft<7>3o<£>tr— A££j&U 0ftfti:± l ft[*I#r 
fctt^A— :/) -hi-, ± HJcE»f36SrB»i-S^- :/ 

[0 0 0 4] rtbMMU £v^ffiffl;dS7cT;h/fc2o<z> 
fiH«^feric5lilSf» J PJ-«J:9 Olfejfe, ± 1 ftln]#rft<£> 3 
ocot'^ML, O»ft£±i&|IlWft0>fSKifc:J: 

Sr««r*-5^ft^, 9 -8 1 9 4 2 #4*«|£H1» 

[0 0 0 5] Bl TJcr^jfeSrfflv^fcK*^*^^ K 

y ^-^^X5 2"C¥fif*ft:*jx, msfte^- 5 3 d tc 

J: "9 0ft*, ± ift0Wft<7>3ooftf;i##]$;ft,5 o r 

^^5 6 ^^^) 3 o^KM)t^t) 1/^X5 5$:Sii 
30 U ^^^y s^^ 5 Ifi'&V' 
>X5 7Sr^Lt*tfeW»5 8 d irgJKSixSo 
yX5 7^(£hl/VX^RfSl/^Xi:(7)Ma^^^^^^ 

[0 0 0 6] El l 8 temVrfc* 53d <^5pHH"Cfc5 0 

ElWtt^S 3 dtt. ®^7 8 a, ffl^7 8 bc^2ffl«^ 

*^ffl*g7 8 b^fe<7?± i ftI«lfif3fe(^ffitg^^5:v^^c:7c-r 

[0 0 0 7] Ell 9^7^*^ 5 6±0**^/K^ h(^> 
IBfiS:*t*o *3t-^^y h7 9 a, 7 9 b, 7 9clt 

^rtt^tboft*, +nwasf*, -nfcia«f*fc*s 

iae^ttTV>5o «3t^sK^ h 7 9 b , 7 9 c 7 V 5 
50 [0 0 0 8] (3 2 QKJtWimmS 8 d c^g:*|f{5^ *^l±l 
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S§5 8 d±(D5ltx#y h^Idg^T^-To %;*#yh8 0 

*5 J; T/K£|p]<Z> 2 OGOfiJlT* 4 ofc:5MM StbfcS 
5tffl8 1 a — 8 1 dt«Jtl5o h 8 0 b 

+ l*III$r#fc*MiU **»SriiS^^^^>ir^*' 
lRjfiDjt:j»"C2o(c:5>iiJSJxfcg3K8|5 8 l e , 8 l f 

3te£*xs 0 5te*#s> K8 o ctt- nsfciaiFfafct-fflSL, 

H7t§i7t£tf 8 1 g> 8 1 hta^tlSo 7*4*9 5 6 
±<DteytXtfy h 7 9 a — 7 9 c tt;^ >- /l^ 

iRj^afe-S^, #tfettJ»5 8 d iCO^jtfjy h 8 0 a — 8 
OcfJ, WL&^>*5 7 <Dftm\Z£V 9i?TA'Jjftizm 

[0 0 0 9] §:3tS(5 8 1 a — 8 1 hC0fcti;/j£rV8 la — 

vs i ht-tzt, 7*—tf*mmn^teftMMmk\z- 

£9, (V81a+V81d) - (V81b+V81 
c) <D«J|t^fe#fon*o h9^^WJi«*tt*t»0>^ 
;y i/^^/Mfet-J: 9. { (V81a+V81b) - (V 
81c+V81d) } -K { (V81e+V81g) - 
(V8 1 f + V8 1 h) } (Ktt^ft) (Om^h^h 
tl5 0 *fc, f?£{f-5§*te:V 8 1 a +V8 1 b + V8 1 c 
+ V8 1 d<Dtk%frhnhi\Z>o 

[0 0 10] B2 1I:, 7*4*9 5 6Ji<DMytxtiS*y h 
7 9 a t h7V? 6 1 <D{iLmTftW¥ 0 7*4 *9 5 6 

[0011] HI 2 1 ( a ) CO ( 1 ) "Ctt, 3fc — A 6 6 
Ait 9* As— ^6 7 a±{;ifi8WS;iVCV^ 0 ^(Dt$, 0 

2t45 0 El 2 1 (a) <£> (2) -m, )tt^6 6d 

tfi 7ai7^K67 bco«E#±i^Ha4t$axr 

v^o rco££ (i) id»u H-ufcia^fatoffiWttTc 

/2Wtl. -l»CigjFf*^ffiffitt7c/2iit?o t£oT, 
0**<7)ffiftlS:0 itat^ +ift08r#cDffiffira± 
tc n - lftEISf3teOffifttt0 t*5o B21 (a) CO 
(3) -CM:, 3ttf— 6 d^y^F6 7 bJ^flgftS 
*lT^S 0 rc7)i;£ (2) (-2*U + l »clHlJf3fe^ffi« 
ttw/2ilix, - 1 2fcle]lFf3te«Ote*Btt w / 2 5Ht> 0 t£o 
t, 0 3:*G>ffi««:0 fTS ± l»:[Hl»r5to{ifflti 
?c/2t45o 02 1 (a) CO (4) 3fet*— 
6d^7yK67b 4:^—^6 7 acOi^JiKf&Jfri* 

*i/r^S 0 rco£# (3) MStfU + l lkm$ryt<D&fa 

0, - l»c|HllFf3e:Offiffi«±7c t*S 0 
[00121021 (b) t^i% 0#C*£-h USclHSf 
^M5i«E8 2a, Xt/o»c3ti:- i«feEISf3fc^l[ 
*£««8 2 b(c*5tt5»*tt»T<^J: 5i-*£o 0 2 
1 (a) co (1) -ctt, 0 2fe3tei:± lRHlSr^ffiftSI 
7t/ 2 ffi^8 2 a, ffgi&8 2 b K*3 
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tt53SM£tt#LV\, 02 1 (a) CO (2) T*f3\ 0 
t+l^mm^<D{iLm^7iX^m^^^^^\ 0 
- l *0»f*offi*S6tto T^Pi^l- X V o 

tc#>, mi&8 2 a Kl*3tt 5 % 2 b K*3 

W59ft*tti«V\ 02 1 (a) (O (3) 0*3fcfc 
± 1 *@W5l6©ffiffijStt*fc w/2 -CfcSfc:*, '««8 
2 a, ««8 2 b{^*3^S3H«tt«LV\ 02 1 (a) 
(O (4) -ett, 0 #C3t £ + 1 #0 ffi JfeOffiffiUtt 0 T*^P 
#K:J:9 3ft«>£*v\ 0 2fc3tir-i»cig*f*©ffitailttjc 

10 TT^iOiSft^ifcft, ffi«8 2 a^*5»t5»«tt 
i«<, flB«8 2 b^*5tt53fi««(B:V\ 
[0 0 13] 0 2 2 7*4*9 5 6±0*36^#$/ h 

^>coo^:^:, ± l *EW*^ffitB^*{tSr*i-o 

tK^ h7 9 bttJtfcT— 6 e Mi t>JK*Six5 0 3fet* 

So 

[0014] 022 (a) <D (l) T«u 3t — 6 6 
e^//^6 7 a±i:Il^$tltV^6o n<Z)^^ s 0 
20 ykJt<D&m<D{\Ll®%:- tl/2, *lB^(fcftS:3c/2 ti" 
±1 2feia«f3t^*ffll<^ffl:ffitt- 7c , ^fiij^fiffifi 
OtftSo 02 2 (a) <D (2) "Ctt, JfctT— ^66e 
^S^/u— ^6 7ai5yK67 b C0^#±(cR^#t 

v^o ro^rt (l) {^^b, +i»cElJf3t^ffiffitt7c 

/2®tb, -l*IU»f36^>ffitBttJc/2Jtt>o 
OlJc3t^&iW©ffitBS:-Jc/2, ^m<D{im^ n / 2 t 
-r&k. +Ufc®»f360D£«^ffiffitt«/2, ^{i!lc^ffi 
fflfi-7c/2, -l*lHlW*^fcffll<Z>tt*Htt-Jc/2. 
tfflS^ffittttw/2 i:*5 0 02 2 (a) CO (3) ~C 
30 )t^6 6 e K6 7 b _Ll;ifW£*VT^ 

So ^coi:# (2) fc#U +I»cia»r*©ffiffitt7i:/ 

2»ix, - l^lHj^*<7>fiffitt7c/2iitPo tSot. 0 
**0&{l!jc7)ffiffiS:- jc/2, q&fflflOffiffiS:7c/2 ii" 
Sfc, ±l»Clil»f*<Z>£«©fi)rffittO, *flB^ffi«ttjc 
i:*5o 02 2 (a) (7) (4) T*(i. 3tt-A6 6e^ 
7VK6 7 b t 7 a©*#±teRH»£*LT^ 

So (3) 4-l^lH]W*tOffi+efi7c/ 

2iIH, - l*[Uiff^ffiffi^7c/2ii?>o «oT, 0 
»C*<7>SiB!|(Offi«Sr-7c/2, *fil|c7>ffi:^^7c/2 it 
40 5t % +l*0»f3t<Z?*E<W<7?ffittfa-7c/2, ^ftiJt^f* 
ftttTc/2, - lifelllW3te^&ffilOfi[tttt7c/2, ^ftij 
Offitttt- tc/2 i:^S 0 

[0015] 022 (b) (£7frt\ 0^5tt+ 1^0^ 
3t^fi*Sfii*8 3 a 0^3tt~ 1 #CEI»f#<Z>«* 
5««8 3 b t\Z&tf%&m*£iT<D£ 5i-*So 0 2 

2 (a) co (i) -ctt, o^t± i gciii^cofitaii 

fi*(^7c/2-e&5fcft, -nlttE8 3 a, {£jft8 3 b 
ttS3ftfttt«LV\ @2 2 (a) c7> (2) t*^. 0 ?kft 

t + i^mm^(D{^m^ox^m^xv^^\ o 

50 1 JfcEIWjt^ffirlBSIttjc-e^^J: «9il^5 
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ffi«8 3 a t£*5tt 5 ««8 3bl^ 
tt53ft£fcMftV\, 02 2 (a) <D (3) T*(i, 0 £ 

3 a. ««8 3 b^j3^t*5fi«tt*UV\ El 2 2 (a) 

<d (4) -m, o^t + i^m^^ffita^^Tc-eT 1 

TTW£±0 3B»-&5fc», ««8 3 a UijattSSSAtt 
{£< , m$Z8 3 b |d*3*tS»«ttiS!V\ 

[0 0 16] @2 3^ b5s/^»SI«-§-^Bit>5#a<Z) 
»»Sr«-t- 0 SMItt^;*^ 5 6±<DM%:*tfiy bth 10 

ilH2 1 (a) , 022 (a) <Z> (1) ~ (4) O^ffi 

[0017] @21 (b) 05««8 2 a tt5fetftHi«5 8 
d c/?g:5t^ 8 l c , 8 l dje:, ««8 2 bfi3ttftttl»5 
8 dc7>S*§P8 1 a, 8 1 b id^rtL^^fJ^i-^o 

(V81a+V81b) - (V81c+V81 
d) <DWLMnm2 3 (a) CDSHft<7>J:5J-*So 0 2 2 

(b) (DmMLS 3 att#tfettl»5 8d^»8 1 f 
M N 1®isJc 8 3b ttfttfetttB 5 8 d OT^:^t§iS 8 1 e fc**u 20 
-PttStlS-t-So V8 1e-V8 1 fORgf* 

023 (b) cDmm<D£?\zt£z> 0 mm<D^m\z-&*). 

V8 1 g -V8 1 h<£>$^f3;0 2 3 (c) OHHcOj: 5 
i£*5„ (b) , (c) £9, (V81e+V81g) 

- (V8 1 f + V8 1 h) OjR»ttH2 3 (d) <Z>3Hft 

oj:5t-^^o (a) , (d) (omr^m^mx^^tz. 

h7^^^Mftfc5 { (V8 1a+V8 1b) 

- (V81c-hV81d) } — K { (V81e-hV81 
g) - (V 8 1 f + V 8 1 h ) } (Dm&tem 2 3 ( e ) 
(DM^(D^ 0 i^£ 0 30 

[0 0 18] ^^^5 5^9^T/^|nI(rV7 ht* 
St. *ftffl»58d±©*7#iyh80a-80ct 
^^T/^f^i-V^ hi~6 0 *^^^F80a-80c 
^0 2 0T*±fpl#i^^^ hbfcfc-rSt, S3t§P8 1 
a, 81b Oft^teif X., g^SlS 8 1c, 8 1 d (^ffl^ 
(V8 1 a +V8 lb) - (V 8 1 c +V 
8 1d) £O»li02 3 (a) <D &M<D & 0 Z> 0 g 
Jt»8 1e©a^tt«^ g3tSS8 1 f <Z>U*tt«5fc 
£> N V8 1 e-V8 1 f c7>K^Ji0 2 3 (b) <D 
«fc5*-*5o K«t^ V8 1g-V8 1h^SIHg|2 40 
3 (c) CD£M<D£ 5Kl*5o (b) , (c) £9, 

(V81e+V81g) - (V81f+V81h) 
WH2 3 (d) <D&M<Ok 5 (a) . (d) 

ra«F#"C*)5fc», h9y^»*lfB»-C«>5 { (V8 1 
a+V81b) - (V81c+V81d) } -K { (V 
81e+V81g) - (V81f+V81h) } (Dl&M 
(20 2 3 (e) <O$m<n&0\Z.t£Z> o f »«U 

£*V\, 50 
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[0 0 19] 3fc-^y KlgRt^iS^Tte* 

[0 0 2 0] 

^K6 7 b<Z>«2Sg*5*&KJU i*7^h7 9a^ 

>r/v-^6 7 aiWimi^^^Ke 7 b±W4 

It5*^t + V8 la+V81b+V81c+V81d 

nrtBT&SdS. ^-^67ai:7VK67b©(i^ 

-(Dm&\l£, mytxtfv h7 9 a&iT/i>—7e 7 a±^ 

ffiK-TSS^t^^Ke 7b±Wftfts^tV8 1 

a + V8 1 b +V8 1 c + V8 1 d <Z> l^^SR— <Z>fc 
[00 2 1] 

[0 0 2 2] 

*f3te, 0**atJt-l*ia*r*«-»l»r5iajf»^4:S: 

*, 0 HkftRXf- 1 »ISIJr36*»*SS«MJtfr±TMai— CO v 
lalSffeT-Sraia Lfc+ l ^HUf^XV- l »:lElSf36S:S 

[0 0 2 3] ^co[^ ElJftt^f*. *!B««t*©h5y 
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¥fT**rpjoit:jtt^«fc 9 3o<&««fc:#«£;h/c^Tt> 

ftv\> JEf-**:, mSfl&^tt, #3E»fflEft;(E> h 5 y ^ t- 
#fa<z>iiG8lfcK,fc 9 4o<^)fig«{^#JS^^Tv^Tfcft 
#E«MMM> b <^S#t?fc£i3i®-f <5 * n X^ *3fi 

[0024] *$m<oyt^y K36«-c», siM^ffittas 

6>^W*t3teS:0»c3K, ± 1 &m$x*ft<D 3 o4>3fcK#» 

1 *HIW*** 6> h 9 s> ^ Bftit«#^» LTfltfBj&s * / 2 
[0 0 2 5 J 

[0026] mi\^mmmm\^n^^y ks«<z> 

-A*Xy ^4£^^Si®U S»^X5tf 
-Y*^ 6_LK«56£;ft/£o 7*4 X? 6fab<D3*3<DR9t 
3tefim4fci^X5&j8iflU ^7/^5/^4^ 

3t$^5 0 a-fri^^xrttiauvxfcniB^^x^jifl* 

[0 0 2 7] H 2 fiiaSfft^ 3 a^spffiH-CfcSo lUSt 
$^TV^ 0 £gJ&10a. ««1 0 b^^O&ffittS 

3tSrH2^*tuPtL±«J^|iI*f*ixS*> T«^0jf$ 

1 0 b^e>(OH- 1 ft|llW*i-»bTffitH^jr/2iltt. 
««1 0 a^fe<7>- l»:IllJf3e:ttfiH«l 0 b^b©- 1 

[0 0 2 8] HI 3 %iiff>%3t^v hOiBB 

«r*i- 0 <y M2a, 12b, 12c «\ *r*b 

-PHiaJIfft^ 3 a d^fe^Oft*. +l#C0Jf*> -1#C 

ESfat^ttS U m—<o Yyv? l l (^KSfcteX 
A— X) ±KElBi*;h/rv^o *36^jK^ hi 2bft 
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[0 0 2 9] 0 4K#tfettiS8 a<Z>S3t«fBfc3ttftttiaS8 
a Jr jKs/ h<Dld«£r^n 3fc:*#s> M 3 a ^[U 
^3 a^^o&^Kffi^ U ^tt^ii^^v^ 
^ is ^ /^fate £Z$7 Z?T /^JjfacD 2^><DWMXA^>\Z. 
5>#J*ixfcg*6|5 1 4 a-1 4 d-C$3ft-5o 
10 M 3 b ttlsIJrte^ 3 a^fc(Z>+ l&lHjJrftK+B^U 

nfcgftSC He, 1 4 f t«t5o Jft^Ss'H 3 
c^IUPf^3 a36*b(?3- liWUJfMSU 

3tSPl4g, 1 4 ht^t^o 6 JiCDjft^;* 

sas, M^^X7^ffl(:J:^ 3t»a»8a±<o* 
M 3 a^l 3 cO»7^T/v^i/^J;5 

20 [0 0 3 0] SJfeffil 4 a — 1 4 h coffin £r VI 4 a — 

<£9. (V14a+V14d) - (V14b+V14 

c) (omm^hmhfr&o v^^^mmt^mmco^ 

^VaX/HfeteJ; 9, { (V14a+V14b) - (V 
14c+V14d) } — K { (V14e+V14g) - 

(v 1 4 f + v i 4 h) } (K&mm <om&i>*bnz> 

H5 0 =7 ^ K/^/I — X<Z>ffi«t(IUfi#tt (V 1 4 e + 
V 1 4 h) - (V 1 4 f + V 1 4 g) fetb 
So Sfe. Sifcft-S-ttV 14a + V 14b + V 1 4 c + 

30 vi 4 d<z>SWa>&#fe*u5 0 ttT, *©J:5*ff-§- 

[0 0 3 1] y='^^^ 6±(©«*^sK5y H2aih7 
jy^ 1 lCOfSg-r^bi^^^V^^ 6^feOOft3fe, ± 
1 2fclslW3tOffiffiO*fbttia 2 1 i-^-Tii 9 -O&So 

[0 0 3 2] 7*4*9 6Jh(Z)^^7K^ hi 2 

bih7ix?ll Offig-f axt-# 5 t^V ^ ^ 6 0 
^7t> ±i*ia« i *«)ffiffl^lEfl:Sr*i-o 
l 2bli)fct-^i 6 al^J;9^SixSo 

40 [0 0 3 3] |5 (a) (Z) (l) * tf — A 16a 

dS^/U— Xl 7 a_h(;if8#t£;ft,T^3 0 ^(7)^^, 0^: 

3tO&{IU^f4ffi^-7c/4, fcm&Wfe*: n / A b1r& 
± l»ciaSf3fc^fefflll^ffiffitt-3 tc/4, ^fiij^ffi 
ffitt-rc/4i:*5 0 B5 (a) © (2) 3ttT— 
A 1 6 a IfiifA'— X 17at7^Kl7b ^^#±(ClR^ 
»SixTV^S 0 r<7>£# (1) KljEtU +1*H]W*^ 

ffi«tt7c/2»iX, - l*|HlSf*Offiffitt7c/2ittPo 

Tz/Ah-t&h, + l»ClHl»f3tCO&ffl0^ffiffl«3 tc/ 
50 4 , ^{ffl^ffiffltt- 3 7i / 4 , - 1 «fcEHFf*^£«^ffi 
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fflte-7c/4, *-flJ<Z><4ffitt7c/4 i:4So B5 (a) 
<D (3) "Ctt, Tfetf— A 16a^7yKl7 b JifcflBW 

£*vrv^ 0 ^<£>i£ (2) ma*u + 1 &ln]ifr*<z>{3: 
ftttrc/2ilix, - l»lsl»f3teoffi«tt«/2ittfo IS 

/4ii-5i:, ±i&mffift<o&M<D{iLm*n/4. ;& 

«^{4ftf*3 jc/4 £*5 0 BIS (a) CD (4) 

f — A 16a#7^Kl7bi ?As—-f 17a <£>^# 
±W»*tS*vC^So ^<Z>££ (3) fc»U + 1 &® 

5f5feOffiffi^7t/2iltt. — 1 »ClHl»f 3t^fit*8tt 7C / 2 

iStfo ^oT, 0»5t^£ffl!l^ffitBSr-?c/4, *1BI<Z> 

*Bf23 rc/4, #«<^ffi*Bte-3 tc/4 t*S 0 
[0 0 3 4] B5 (b) K*i% o»c3tei:+ HSfelUSr* 
£cofifc5«#i 5 a, &V0#:3tei:-iftlHlJf*<z)fi 

(a) <z> (i) Ttt, o iskjfe t + 1 »cm»f >£<z>ffi+Hsaw 

(a) © (2) -ett, 0jJ:3e:i:±i»:lHlSf3t^teffiSltt 

#^7E/2T?S>5yS:«) % 5 a, 5 bi£*5tt 

53»*tt«LV\ 05 (a) <Z> (3) T*te\ 0^*^ + 

t- 1 &@W3te<^jfttegif* O T^f££^ 9 ?£#>^ 5 

«>, €S*Sl 5 a i£*3 ffijftl 5 bj£*3tf 
53St««:i«V\, i5 (a) <D (4) 0#C#£±1 

a, ffii&l 5 btej3*t53ft*tt«SELV\ 
[0 0 3 5] @6l^7iy^^lHf^ 9^K/^— 

*>9, CTa-d^|5^) (1) - (4) 

[oo3 6] i&m<D%;^ ? vmmtmm\^ (vua 

+ V14b) - (V14c+V14d) tD&M&Wi 6 
(a) $>3£lft<0.fc5t-*£o El 5 (b) 0!>a«15alj: 

ytmm^s a 1 4 f , ««i 5 b a 

4e-V14f^lia6 (b) <DW&<O&0\Z-t£ 

ho ffli6ke>3$&\z£ 9. vi4 g -vi4h <omm*m 

6 (c) <DmU<D&0\Z.tj:Z> o (b) , (c) ±9, 
(V14e+V14g) - (V14f+V14h) (£>2£ 
7^*0 6 (d) <7?Hj»<Z)J: 5^*6o (a) > (d) <fc 
9, h7y^RlfttT?*5 { (V14a+V14b) 
- (V14c+V14d) } -K { (V14e+V14 
g) - (V 1 4 f + V 1 4 h) } (DW&teMG (e) <D 

10 0 3 7]—*, (b) , (c) ^«jKttiS?tt-e&s 
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fc#>, 9i^K/^— ^(fcatftWff-g-CfcS (VI 4 
e +V 1 4 h) - (V 1 4 f +V 1 4 g) ^ft^ttEl 6 

(h) co*i»oJ:5i-*-Bo 06 (h) compile 

(e) <Dh7v?mmt^misX&m*n/2-rnT 

*5 9, ftf — A 1 6 a^S^— ^1 7 aJt. 7VK17 
b±^fiSt^$tbTV^^^(c:-^i^ ; ettA. jEt*Sfc 

[0 0 3 8] ^^>X5^7^7/^|nli:>'7 hi" 5 
3fef&WS8 a JKZ)*^^^ M3a-13c 
10 T^ftl-v^ hi"S 0 3te^*^ M3a-13c 2*1! 
4T?±|fiJ#tClix^ hUfcii-Sfc. 4 a, 14 

(V14a-hV14b) - (V14c+V14d) 

<z?*JgttEl6 (a) <7>^ij»<^J:5*3:*S 0 $3te»i4e 

<z>a****i;u g*asi4 fcoa^««5fc». vi 4 

e-V14f«ffl6 (b) ^|ftOJ:5t-*So 
I^SSM. V14g-V14h(7)»^gi6 (c) (DjSM 
(DXvlZ&So (b) , (c) J;?), (V14e+Vl 
4 g) - (V14f+V14h) £>2£^f3:0 6 (d) <£> 
20 M^i5l^5o (a), (d) ^l/yX>/7h 

*>S { (V14a+V14b) - (V14c+V14 
d) } — K { (V14e+V14g) - (V 1 4 f + V 

I4h) } <DmM\*me (e) <z>9ft»<z>J:5t2:*So i* 

*7-fe^ hs:*c*v^ (b) , ( c ) <Dm&& 
*>sfc», 9^K/^>«^ycoffi««tum#-es>5 (V 

14e+V14h) - (V14f+V14g) (Dl&Mt* 
30 06 (f) ^j»<^J:5i2:*So BP*>, »*^^X<^^ 

[0 0 3 9] fcfc, 4:»ncoffi2^tt«nSrBl7 7!r£H 
1 1 ^K<5v^TIJlHi-*o 

[0 0 4 0] **Jfi?glBl-d^S36-^^ KifiUtt, 01 
colS^t-*5tt5IUJFf^3 a SrHWtH^ b 36«a 
a S:*^ttiS8 b Jc*n-€Ha#ljl*.fc. fc^Tfc 

[0 04 1] H 7 ttEUFfft-T 1 3 bCD^FSElTfe^o EllFf 
8^3 b«\ A«* 9 ^)*tlli:B lt»*4^ y i^x y 
40 ->-lr^*lRj<Z>2o<^fi:iR^J:9, ^g«l 8 a-HW&l 8 
cC03o(^^SiJ$HT^5o ««1 8 a*3J:V««l 8 

2-r^rv^^ 0 H-ukiasf*, -i^msr^^0 7^ 

ii^Pix±«Jcia»f**tS*, Tfi!l(-lHl»f^tL^*iri-^ 

fflASl 8 a*5J:W««l 8 c i>*b<o+ 1 IfelllJFfJttt 

««1 8 a*5<fcU??B^l 8 c^fe<^- l»Ei|Fr*tt 
8 ba»6><Z>- l*@lW3fe{2:»L,"Cffiffi35Src/2il 

50 [0 0 4 2] B8fcr>f^^ 6±^3t^^!y h^IdS 




11 

Sr*-*"o £t3te*sKs/ M9a, 19b, 19c(t -ttt 
-Ptt|el»f»^3 b^e><Z>0»:3t, +l»Cia»f3t, - 1* 
EWftfcifflSU H-©h5y^ll (9^K*fctt^ 
✓w- :/) ±t£E«£;h/CV^ 0 H^^tK^ M 9 b, l 
9 cfcfc, ££*-X#s/ M 9 afcJfc^T7^T/i<#lR]<Z>g 

[0 0 4 3] El9^*«itasg8 b<7>S*6Bi:*tfea«8 
b Jh<©*^sKs/ h<3DlBB**i"o 36^*y h2 0 alffl 
#T&^3 b^fe^OJfeatJ-te S U *tt*ii5^^^3i 

V 2 0 bttHllFf»^3 bj&» 12kElSf3t^ffiS U 

* W * ii 5 * v ^ >- v- aoSt ft <£> jlDKMs j; n *x t¥ 

fTT*3fe«4 Bi L T 2 OCD ilD»T4 o id^fij $ tltz. 

2 1 e ~ 2 1 h tSW^o h 2 0 c fS 

[H]$Ff*&^3 b^fe<Z?-l»Cia»f3e:^tBSU 3fctt£:ifi£ 

1 ~2 i i x^yt-r^o t***? 6±<Dmftxtfiy h 1 

9a-19 c<DmX#lsi?=>i'*A'J?lftT*»>2>&, * 

2 0 a — 2 0 c<D&lfo9i?TA'JjfabteZ> «t 5^*3** 

[0 0 4 4] 2 1 a — 2 1 1 <£>ffl;^£rV 2 la — 

V211 ir-TSir. 7^~*^»Sg«-g-tt#^iRS&ft^ 
<fc 9 , (V21a+V21d)-(V21b+V21 
c) <©*Hd*fe#e>tLS 0 h? : y*»JI»^**S»<Z>? p 
yi/^^/Uft(^J: t?, { (V21a+V21b) - (V 
21c+V21d) } -K { (V21e+V21f+V 
21 i + V2 1 j ) - (V21g+V21h+V21k 

+ V2i i) } (Kr±j£«) <nm^frbmhfrZ>o 7^ 

K/^— ^ffi«tftWft (V21e+V21h + 
V21 j+V21k) - (V21f+V21g+V21 

i+V2 1 1) «g^^#bMo Sfc, S^ft-S-tt 
V21a+V21b+V21c+V21 dC9^^^# 

<b^^>o 5 (H* 

») o 

[0 0 4 5] 7*4*9 6±<??*3fe^sKy Fl9a^7 
^ 1 1 ©fitfixW* SrV*^ 6 0#C36. ± 

[0 0 4 6] y=V^ 6±^7fe^^Kix h 1 

9 b £ h7^^1 l <7){£gTtU-f* 5 x >f * ^ 6^?>co 

M 9 btt3tetr— 6 bfcJ:9 7S/*£*x£o 7fet*-A 

/2iiAyt^6 0 

[0047] 01 0 (a) <D (l) 3£tf— ^ 1 6 

bas-TVl— :/l 7 a ±fcRH*t$*i/rv^ 0 r(£>££, 0 
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H10 (a) (2) "CM:, )tt-A16b^;^ 

1 7 a ir^^Kl 7 b(©«E#±{dHa#tS*tTV^S 0 

(1) i-#U + l*E!Sf3tc9teffittw/2iBn. 

M-3tc/4, rtffly^ffit@fi3 tc/4, - 1 #Cll]#r}feCD 

10 /4t45o H10 (a) <D (3) "CM:, 6 
b^7VKl 7b±MStJtltl/^o rc^)t# (2) 
dttU + lftHllff)t^fiffi^7i;/2gix N -l&ElSr 
3K<Offiffitt7c/2ittfo ^oT, 0^7fe(D^fi!)*3J:^ 

± iftiaW*^^*J:V*^^ffi«tt3 tc/ 
4. rtftl<©ffi4Bttjc/4 Jr45 0 El 10 (a) <D (4) 
36tT— 6b^7^Kl 7 b 7 a 

c^#ii^flW$;frTV^ 0 (3) i£*TU + 

l»ClHlllf3te^ffiffiM«/2il^ - UJcElJfJt^ffiffitt 
20 7c/2iitfo «oT, Oft36<Z>£^ffl!l*3±^^<^ffi 

W3t^&^fcJ;r^*^<z>fiE:ffittw/4, rt«i<z>ffitB 

tc/4 , - 1 J!felHlW3te^^fe«fctJ ? *^©ffi*a 
f*-3 7c/4, rtiffl^ffifttt3 tu/4 ift5 0 

[0048] B10 (b) \Z.wr$*^ 0 t + 1 
*©»*S*MWO««2 2 a , rtffl!l^ffl*S2 2 b , ^I>* 
0 ?k%: t-1 ftEISf *<Z>S* S rtffll^>«« 22c N ^flUJ 

(OflR«2 2 d^*5t-tsafi*ttJKT<z>J:5J-*So HiO 

(a) (O (1) "Ctt, 0#C3tfc+l»Ciajf*^>ffiffilStt 

30 fm}*KT*=rmz£ 9^s«)^v^, «otf^a^ 
5Si^)^v^, o»3tefc- i*iHiW3te^ffiffillf*rt(Bfltt0"e 

®«2 2 at£fctt3M«KM£<., ffl«2 2 b {-*5tt 

sai«ttiBi<, ffi«2 2c^*3itsas«ttiS!<.-H«2 

2 d^*5^S3SAttfiV\ B10 (a) (2) -Cfc*, 

o ± i ftl3^*coffittSltt*MIBtt*^ 7c / 2 T*$> 

9, f^ffi0fc*t-7c/2T*fe^fe^, g«22a, fg« 2 
2 b, ^gAS2 2 c N ^AS2 2 d^*3Jt59ftfEtt*bU\ 
010 (a) (3) T*tf:, 0#Ofet+ 1 ^HISf^cDffi 

ti9a6*v\ o*3tt-i»cia»f*©ffi*sittrtffl!i 

^9 7t^, ««2 2 atd*5*tS»*ttia;< % ®«2 2b 
^j3»t5M*tt(S<, f«lWc2 2 cl^*5Jt6»«tt«<, 
fiH«gc2 2 d t*5WSSS^fiiBil\ BIO (a) <D (4) 

■ew, o ft* t ± i *iaw*offitBSStd^MWitt#i- / 

2-?fc9, rt« 1 fe#^jc/2-CfcSfc«>, ®*|E2 2a, 
^S*S2 2 b, ffitt2 2 c, ^S«2 2 d^*5^S»S«* 

50 [0049] @i ich7 y?mm%&, 7 >- y/?^ 
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-?S>0. ^Hia-ddSBIi OO (1) ~ (4) (D#tM^ 

[0 0 5 0] t£#<Z>#-^ K*Ki:IB«^, (V2 1 a 
+ V 21b) - (V21c + V 2 1 d) (DWim^M 1 1 

(a) <7?H*©J;5^**o EH 0<Dm®L2 2 a tt3ttft 
b(^)SM2 1 ffi*£2 2 bf*36tfetti»8 b(£> 
S3fc»2 1 g, ffij£2 2 ctt*»a«8 b(^ft316(ff2 1 

f , mm 2 2 d «3ttfta« 8 b <7>§:3tgf5 2 1 e t^H-^ 10 
tlttfc-T&o Z.<Dt%, (V2 1e+V21f) - (V 
2ig+V2ih) oWlilll (b) <o|«ft<z>J;5 
fclfcSo Hfll^#!8t- £ 9 , (V 2 1 i + V 2 1 j ) - 

(V2 1 k+V2 1 1 ) (OHLBttm 11 (c) (D%m<D 
J:5»-*So (b) , (c) £9, (V21e+V21 
f +V21 i+V21 j) - (V21g+V21h+V 
2 1 k+V2 1 1) C9jfeJKttHl 1 (d) ^>^H^>J:5 
fcfcSo (a) , (d) £9. h9s/^»liff-g-efe5 

{ (V21a+V21b) - (V21c+V21d) } 
-K{(V21e+V21f+V21i+V21j)- 20 

(V21g+V21h+V21k + V21 1) } (DWM 
ttBll (e) <Dmm<D&0K?£Z> o -^T, (V2 1e 
+ V 2 1 h ) - (V21f+V21g) (OWLJ&lrSm 1 1 

(f) co3lj»^J:5i-*So (V 2 

1 i +V 2 11) - (V 2 1 j +V 2 1k) ©jgtflgttia 

1 l (g) <0**w>J:5U:*«o (f) , (g) ^>K* 

(V21e+V21h+V21j+V21k) - 
(V21 f+V21g+V21 i + V 2 1 1) <DW&\& 
Bll (h) <Z>S!*<0±5t-*5o 011 (h) 30 
Mil (e) <o h5sy^aftSS««-(2:»bTfflrttdS7c/ 
2i*tLT*55, *tT— ixl 6 bdS^/U—^l 7 a± % 5 
VK1 7 b Ji^ra#t^tbTV>^^^n^A> lEi: 

[0 0 5 1] tt&Ul/Xd&yi/T/l'Xfa^i/? h~TZ> 
3fe^Hi§^8 b±<Z>3fc-XsKs/ F20a-20ct7^ 

9T*±fpj£t^>:7 hUct«h S*§P2 1 a N 2 1 
bOfcH^teif X, S*SP2 lc, 21 d<Z>myjtt«5fc 
«K (V21a+V21b) - (V21c+V21d) 40 

©«»liHl l (a) <Ojft«^J:5te*So S*»2i 

eCDMJjtemtt. S#»2 1 h©WAtt»5fcft % (V 

2 1 e+V2 If) - (V2 1 g+V2 1 h) CQjgt^fj; 
011 (b) <Dj$M<D£5lZ.ftZ> 0 fflfflZ, (V2 1i 

+V2 i j ) - (V2 i k+v 2 i i ) (Dm&nm 1 1 

(c) <o^i(fe©J;5^*-So (b) . (c) £9, (V 
21e+V21f+V21 i + V 2 1 j ) - (V21g 
+ V2 1 h+V2 1 k+V2 1 1 ) O&BVSMl 1 

(d) <DMM.<o&?\z.t£Z> 0 (a) , (d) <onm^^y 
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S&fB-§--C*>S { (V21a+V21b) - (V21c + 
V2 1 d) } — K { (V21e+V21 f + V2 1 i + 
V 2 1 j ) - (V21g+V21h-hV21k+V21 

i) } <om&nmi 1 (e) <^Hi»<^j:5^*5o i~* 

h£r£C&V\, g7fc§i$2 1 e (DmXteM 

X., S:7tlfP2 1 hOaj/jttttSfcg), (V 2 1 e + V 2 
1 h) - (V2 1 f + V2 1 g) «ffll 1 (f ) 
<0|gjgiW>J; 5t-*-5 0 l^fllt^ (V2 1 i + V2 1 1 ) 
- (V2 1 j + V2 1 k) (Dffi&temi 1 (g) <Z>JliR 

<^J:5i-**o (f) , (g) 

7^K/^A— ^«t«*fflm»T*4 (V2ie 
+ V21h+V21j+V21k) - (V 2 1 f + V 2 
1 g+V2 1 i + V2 1 1 ) (Z>«7#W:|2l 1 (h) (DM 

[0 0 5 2] #Cl^ JB 3 ^ffi^^Hi 1 2 7b^ 

01 6fcX<5VNTRM-*-So ***Hf«^«6*^y K 
Hi <Z>«fiKi^*5JtSlllJf»^3 aS:|HlJf»^3 
c Tt^ffl^S a %yt$ttti&8 c ^-ttb-PWB***. 

[0 0 5 3] mi 2fcHS0f«HP3 cC55pffiH-CfcS 0 SI 

^rftteJ:W9^r/^ift<^2o(Z>iij|T, i^2 3a- 

ffii$2 3 dt^4ofc#M£*lTV^5o ffl«2 3 afeitf 
1H*§E2 3 d(7)$&^COffitgi:^4S2 3 b*5<tVfiH«2 3 c 

<^>» : F■<z>ffiffittav^l^7c/2i*n"Cv^So +i» 
-i»cia»f*«rBii 2-e**vPtb±flOKia«stts 

Tffl!ll-lHl^^tu§*^-r§^, ««2 3 a*5itje« 
i&2 3 d&lb<D+ 1 &IIlSf3fcte««2 3 b*5j;U*ffi^2 
3 c^fe<z>+ lftlHlllr*Ji:atLTffitt^7c/2ii* > ffi 
^2 3 a*5J:tMH«2 3 d h<D- 1 »|HlW*tt«« 2 

[0 0 5 4] Hll 3(C-7=V^^ 6 JKOMftXtfy hODlfi 
B^-To ^Tt^^Kiy h24a. 24b, 24 c fi, * 
ti^PixiaWlft^ 3 c^E>©0ft*, +l*HWf*, -i 

^/w— ^) ±^-^BS^t^TV^^ 0 *)t^^^24b, 

[0 0 5 5] Ell 4t£7fcl&tbS8 cCO^TtSPtTt^W^ 
8 c ±OTt^^?/ h<Z>EfiSr*f o H25att 

^^3 c^fe<Do»c3t^ftSL, ateWSras^v-^ 

3i ^ v--y/^fp]*5 <fct^V i^T/^fp]^ 2 o^IS-e 4 o 

^IISnitg»2 6 a-2 6 dT^t^o 

y Y 2 5 btt@9f»^3 cd»fe©+ UfcEI»f*t-leS 

l^<^20(^ffitR^4 0f^SlJSixfe:S3tW2 6e~26 
h*TS7ti~^o Tfe^^K^ h 2 5 c terner*^ 3 cfrb<D 
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ft *5 J: «7 ^T/K^ftO 2 0(7)iE^T* 4 £ tltc 

S»2 6 i - 2 6 1 T^3ti"§o 7*^*^ 6 ±<Z>*36 
^/f ^h24a~24c ££>?IJf3: ^ V v-y /l^ft^C 

fcSdS. *^i^X7<z>fEfflfc:J:9, *^a^8c±co 
h 2 5 a — 2 5 c (D&M? *JT frjyfa t * £ <£ 

[0 0 5 6] S*g|$2 6 a — 2 6 1 (7>tti^^V 26a- 

V2 6 i x *mmtm-te#&^mz. 

£9, (V26a+V26d) - (V26b+V26 

V i/x.T'/umzX 9, { (V26a+V26b) - (V 
26c+V26d) } -K { (V26e+V26f+V 
26 i+V26 j) - (V26g+V26h+V26k 
+ 2 6 1) } (KttJSft) <Z>«*35»fe#6>nSo 7VK 
/y>V~ X<Z>ffi«tfett|{f (V26e+V26h+V 
26 j+V26k) - (V26f+V26g+V26i 

+V2 6 i) <z>8s*a>e>»e>*i,5o «4=«-s§-f*v 

26a+V26b+V26c+V26 d^iSS^fefte) 
[0 0 5 7] *T4*9 6 Jh<Z?**^2K3/ h24aH7 
[0 0 5 8] Ell 5 id. 7*4*9 6JL<Z>3£5fc*#s> h2 

h 2 4 bttjfefcr— .ai 6 ci£j:9JfKfifc£*b3o A 

»LT{iffl^7c/2^A,-e^£ 0 

[0 0 5 9] EI 1 5 ( a ) c7> ( 1 ) -CttU * If— ^ 1 6 
cifi4TA>— X 1 7 a±tdfig#t£;ft/rv^ 0 r<£>4:&, 0 

tc/4 i:*5 0 015 (a) 0> (2) "C 
f3\ 3fetr-i»l 6 7afc7VKl7b© 
«EW±^Ba*tS^Tl^ 0 r<£><t# (l) +1 
*IIlK : 5t^ffiffl^7c/2S^ - l2feHIlFr5fc^ffiffitt«; 

Sttc/4, ^±{|iJ^J:U ? &Tffl0coffitS^-7c/4 fc-TS 
+ l ftlsIW3t^&±<MfcJ:V*TflBoffiffltt- 3 « 
/4, ^JbftiJ*3J:^T{iy^fiffl^3 tc/4, -nwa 
W3t^&±{lll^J:t/^T«0^{iffi^7c/4, >&Jb«!l*5 J= 
V3feTflOOffifttt-«/4 i*So (Hi 5 (a) CO 

(3) -Cfi, 3tt*-Al 6c^7^Kl 7 bJLi£f!S#t£ 
*bT^5 0 r<z>4:£ (2) M»U + l*EIW3t^ffi« 

T, 0fc*^fi±ffi!lfeJ:^*Tfflll^ffiffiSrjc/4, ;fr_h 
iaO*3j;VfcTffil^ffifflSr-rc/4 it5i, ± l *HJ#r 
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V&TffllI<©ffiffif*7c/4 ir*5 0 Ell 5 (a) <£> (4) 
"Ctt, * tf~A 16c^7>Kl7bJ: XA— X 17a 
c^«#Jt^tt£;h/r^6o r<£>££ (3) fc*tU + 
I»clll»f3t:<z>ffiffi«7c/2iltb, - IJfeElSfJt^fiiffitt 

«Sr»c/4. *T-b«i3J:tf&T«Offi«Sr-rc/4fc-r 

4, *±«fc<t^&Tffly^ffiffitt-7i:/4, -1« 
3t^Jt{B33«tW4TTffll<Z>ffiffitt-3 tc/4, ^±ftlj*5 
10 &T*&TW<Oi$L#il*3 n/A t&£ 0 **3, 0l-ta;£_L 

[0 0 6 0] ii 5 (b) j^i-, 0**4: + i IfclSSr 

3t^>S*5±fl!l^>fiB«2 7 a, TfflfJ^®«2 7 c, 
Olkftt- l»Cia»f3fc<Z>l[*5Jh«(Z>««2 7 b. TAB 
7 dlJl*3ttS3fi*ttaT^J;5«-**o 015 
(a) <Z> (1) 0 2fc3fei+l»ClHlW3fc^ffiffil&tt 

±{Htt*"?T*fc:J: 9S9«>^\ TfflU^OT^^ieii 9 

=rmz£ 9 m$>&\<\ t«u* n x~¥mz.£ 9 5 

20 ««2 7 a^*3WSaft*ttiS< % ««2 7bM*3tt 

S3fi*ttii5<, fi«2 7c(:m*ili<, fB*£2 
7 d(^*3tt53ftfttt(SV\ 015 (a) (O (2) T*ti. 
0 jfe* t ± l »cleIllf*^ffifflll«±<BOtt*^ 7c / 2 "Cfc 
0, Tffl!lt*l-7r/2T*fc5fc66, ®«2 7a, 2 
7 b, ««2 7 c, ffi^2 7 d{Cl*5*tSaftfttt*bV\ 
015 (a) <D (3) -Ctt, 0**4:+ 1 Kkm$xyt<V{iL 

^J:9a»*v\ 0»c3tfc-i»cIilW*©ffi«Sitt-b« 

30 ^9/^^, ffl«2 7 atd*3JtSMl«ttifti< , fflAS 2 7 b 
^43ttS»*tt(ft< , ffi*2 7 c |Cli3ltS3ft«ttffi< > 
m$Z2 7 d(d*5^^)^S^i^V\ 015 (a) (4) 

-ett, o*3tfc±i»ia^*^fiirtassj4±w**fcjc/ 
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/^17ah 7^K1 7 b±fcfltUHS;h/rv^** 

[0 0 6 3] »«|U^X5dS9^r/V^{^V7 hi" 5 
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3t^f|55r ; firi-^3t:^t^^§:3tbrv^^^^ fV^^et 

stH^SrNtt. «^ffl^^^[il^3t^^ic^b^ 
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